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重组 IL-33通过减少 Th1型细胞因子 IFN-γ并且扩增
CD4+Foxp3+调节性 T细胞(Treg)延长来氟米特介导的小鼠到大鼠协
调性异种心脏移植物的存活时间的研究 
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白细胞介素 33 是一种非典型的 IL-1家族成员。 IL-33的给药与 Th2 型（Th2
细胞）的应答促进相关联，其通过促进 Th2 细胞的活性和 Th类型 2 相关的细胞
因子，在体内，特别是以 IL-4和 IL-5的增殖为代表。最近，在同种异体心脏移













IL-33 和 Lef 联合用药，可以显著延长异种移植物的存活时间，从(2.8±0.4)
天到(17.3±2.3)天相比于未治疗的对照组。我们观察到 IL-33联合 Lef 给药组不仅
能够促进 Th2相关的细胞因子（特别是在第二天的 IL-4，但是第 7 天 IL-4并没
有特别明显的提高），在与 Lef单用组对照下，还能够减少第 2天和第 7天的 IFN-γ
水平。IL-33和Lef联合应用可以引起具有免疫抑制作用的CD4+ Foxp3+regulatory 
T cells (Tregs)在大鼠体内的扩增。IL-33和 Lef的联合用药能够显著延长异种移
植物生存期，其机制是与显著减少 Th1细胞和扩增 IL-10相关的。此外，与单一

















反应的抑制。IL-33能够促进调节性 T细胞，特别是功能性的 CD4+ Foxp3+Treg，
其能够显著的延长 IL-33 介导的小鼠到大鼠协调性异种心脏移植物的存活时间。 
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Interleukin-33 is an atypical IL-1 family member. IL-33 administration is 
associated with facilitation of Th type-2(Th2) responses, typified by promoted Th2 
cellactivity and proliferation of type 2-associated cytokines, particularly IL-4 and IL-5 
in vivo. Recently, in allogeneic heart transplantation，IL-33 was shown to increase 
CD4+Foxp3+ regulatory T cells (Treg) in mice，and suppress the Th1-type cytokine 
IFN-γ levels .The concordant mice-to-rat heart transplantation model was used when 
we hypothesized that IL-33 and leflunomide could prolong graft survival. In this 
model，xenografts undergo acute humoralxenograft rejection（AHXR）almost 
invariably on day 3 and succumb to cell-mediated rejection on about day 7 if AHXR 
is inhibited by treatment with leflunomide（Lef）. 
Method 
Recipients were treated with Lef (n=6),IL-33(n=6),IL-33with Lef in 
combination(n=6) and untreated (n=6) for survival studies. Grafts were monitored 
until they stopped beating. Mice heterotopic grafts were performed with recipients 
sacrifice at anticipated time days 2 and days 7 to examine the histologic and flow 
cytometry analyses. 
RESULT 
The combination of IL-33 and Lef significantly prolongs the grafts from 
(17.3±2.3)days to (2.8±0.4)days compared to untreated group. We observed that 
IL-33 administration with Lef, while facilitating Th2-associated cytokines(IL-4 on 
day 2 not day 7),also decreased IFN-γ on day 2 and day 7,compared with Lef 





regulatory T cells (Tregs) in rat. The combination therapy of IL-33 and 
Lef resulted in significantly graft prolongation, associated with markedly decreased 
Th1 cell and increased IL-10. In addition, combination therapy significantly decreased 
the percentage of CD45
+

















These findings reveal a new immunoregulatory property of IL-33.Specifically, in 





Treg that underlie IL-33-mediated cardiac xenograft survival. 
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移植成为 20世纪医学最令人瞩目的进展。到 2000年底全球共施行 778649例次
各种器官移植，其中肾移植 5005454例次，最长存活 41年；肝移植 89178 例次，
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